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Ar

Az

<)




Gef<ese : oA 7g
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¢ @y (Desmosome) = st s=fye g6 (ome (Rl wosfie @ SEreeiEe
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93T 9fB (PIACE qpeE FAEw A0 |
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8) o<l 4l 9997 (alveolar) @@ : fageet 3531 (Butschli, St%%) 97 WS, (ABIYEN IHF TH G
FOTH AT Agw (e A5 T (FATe ARG 2Afeqre SN (ot (497 A JItee (g Neel |
¢) FREE (colloidal) ©g : TSN 4T SRR, (B LT TS (B FRER Awe | weffe BT
TETR NN (efBe, Ffoe @ e swde 9 woigE (emulsion) | SRISE W(ET WY W9 € FeT
SR (RAT AR |« W e T=gE T (et vt (gel phase) €9 ST SREE w1 37T wAT (sol phase) |
9 (ST VT @ e Wil (D FORTG0 FATREe 20 AME | TOIWIS HeT-(eT Neawe Jel ZR A |
TRTRI 10w (ATBIATET Sl RSy 4t (o @ Sed 2WIteld el | @3 AT SHAmITs AR g
ferznat:
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(eTiZ T 4G W22 I, TRTGITEH, SFCEH, TRGITe SO5IH SLNG A |
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Fifare e A Grace G SoifaRr eff g | sfese off g ceAiBrarers 2 si2el @ it Fare 2iita | A
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oy o
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efBa I AICBIAET | 6 6 W@EER e (A MIGIEE 6 (BTN Ny (P AT (73

feigamT rSie MIBIeTNe ST THNT NS, MSLOIYE | FASE (PICIT ARBIYEN §5 =8 =g
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AT AR, NG @ (FITEE SIS TGO FEa (ABIASTIR ZAWILTSH HMELORTT 41 YACAAET 0T | 70

fafes ter @ Ste o9 SRV 47 gIIgS SR AE |
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ST WY YR T : A 0%, A A 4fee wee (@-NaCl o=l = <yt o (qwe-09 8
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fafSq warwa (SR S 4IEs HF |
SRBIET o G W4y fafeqy o o161 © fagiia <@w o[Ffe Sepiiea MECErAee 3o ot Sar & |
JU= S | MBS FSF R | HSLBISTHR AR |
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7 AZEET =R QAT A ABAGT | GV (NG AT ALRFE TN FAWE, T FBa 7
QTR Y32 (CO(ad ied QAT (Srgd Wie SN T e Bd TN I@ISIeT | MLLBrATes ofd A
Ay g Nfere garge ey waras o ¢ Ste wie, SifTe @ Gaensy fawmsr | (v ffege! Spie
BB 46 SBI, FWIE, SITHBIE ST (Fe1d IO 2@ AT |
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1 ¢ wm (Cell Organelles) : (ICEa (ReBTaency fawraie Ff«fne srorg Sghe ¢ s f<fH# 2 swéa
ToGLE @ﬁﬁ GmﬂﬁaT (Cell Organelles) =T | 2T 7' 4200 (RITR A (4T T-
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ﬂﬁ‘@m@m Lﬂt@wﬁﬁm@ﬁw steTfay 2fG, SN, SIIPFeeT, ATAFEI, (ST |
<) ST 2 CRIAR S« GO (FTRRI SRS (FC =R @l S AP 7 | (TN~ AP,
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AfRIZEEIT (polyribosome) AT AR 4G 1 |

£ %

G




GG : U o
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2l e =oqr 7o <= afere foafB S fawrsre | g9 PpBraf a1 sye5T 4, Sge 4 9 i 9

(SR A1 BY AT |
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#igweny (Lysosome)

TRy (Lysosome) : Lyso = Zawaid], somo = 78 Reia sewifaes (@i (3 4 Jigfes ¢
fasicalEe o] @R Aot Y45 SoAtwI eI $1e 56, SIS SICNeIN =0eT |
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I | rFfaefBe (B, TRBY, %96 @ SyEere ™I  ft saifEe | Traere Mefgaem sz b s@gm
T | TRAT GG |

(STS 5157 : (TGS AT, O 0.3¢ m T T 0,9 WM 7T | G2 (RS ([ewI<6, G (A o
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TEG R (Mitochondria)
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faferre @ asife SoAmITae TR0 oK W 2T Sy o6 |
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(i) DNA: DNA «raras Bl ol | g3 (Feemesg DNA 99 @i @32 wds | affsfs DNA o9
S BT TR o | are e Jfy wEaE ofsmsae s, Stem wes, e,
i3, o @ ASEIH | snfels ¢ gwfae PrefT @ (9ar 93 oy [9HE) e g3z 43T @
AR AT (@7 (9ar ¢ vy f&ME) 0T |

(i) RNA : ofsf6 RNA = sigrere yaom [{f#8  «ft it sdafE asme <, Stem w70es,
BB W9 (TN~ SICTee], wzifeiey, BT 6 ABCHIO @ <ifw |

AT AWlSTET RIS (HTNEN (wiore, [fhy Qaenss, WAPRIT € EEhRIT SR @ S5y aRT«s

oatel TeTE g AN (e a1 (P ML ST AT (I [FOG (HIE BB AR (FNTNE

A (LT TR 1 | O Of (FITB Snferasst #AfaafSs 25 | o9 (wel I, (FNITB SrifeT< & (e 4o

f&q T 2076 (3B TAWT 45 RIEE Nofes TIBEF |




The Histone Code

ol
VRN

CC C G €6

BR—ia

——e: S
e Hae

A
gl

f5aT : 3.39 : fEEB (b g 1oy

T fefeateifty s «ifde | el smfnes war e DNA @ RNA g= @ifbee sy
@B @ TaizrEo, g w8 @fed, DNA e confbs, fatemis, snfiibremT ¢ wrearsem et
T |

(G AR oe % DNA, 0e% RE5H, 20% T9R05W ¥ 30% RNA 617 | RESH & 407a ®a”
B 1 @ty Hy, Ho A, HoB, Hy @ Hy-9 95 «atee wow Zroe wge 4 | @7 (e (@ (215 39
Ay ST STPTed STl TRCR TUE dY, S, S2¢, 30¢ 8 03B | @'l Hs-amw< et 121t ¢
NS AT |

(TG RIS & 3EgT SFINEE W5 (BT e Hfeq e wrer iw | Jffew T ¢
WIS EfFSPTT (nucleosome) TN SfefZe T T | TSV MEFOEINGS (GENCNENE ol
G Zrra fofee war 2@z

fefFemmeEt Ao 35 @ @i s pirwm s oo | g7 fEfers ey s Ressr [y
NCSCETR NG (ECNCNR 777 1ow o7 58 LatEs | I8N @ieewae weee (solanoid model) <ger
18 | ¢ WerE 9499 R, D. Kornberg @ J. O. Thomas (3598) | GTIEWEIE 06T SRR, (FNIGT o
IS ST ETRSTIT ST AT | G5 (WATS (511eT, BT Biefed Weef (797 1 1nm, S%er 5.5
nm) | ST (R St HoA, HoB, Hy ¢ Hy ¢ 59 @t Zosm fom tofd 1 @o= aufore
rerBe qis I &6 AT, Seie, (1B b1 b o) et wieigfon B oG- ZESMe @@ (octamer) 1o
T | AG-REBF GFH fra 4w DNA SePIiEe S (1 (core) 3N Yo S 0T | (i SRR REBIe
¢eABee ¢ (el (core protein) == @t fara 4 DNA st 1@ DNA (core DNA) =07 |

B+ 3.50 : (HTPITNG I (STS 1o AT

m DNA-7 sese ai3rme 2fds DNA woits el DNA (linker DNA) =te11 «ft 228t
frefperirm s DNA-6 s 35 = @ o™ P 8 @ 9 om0 PG (@it
(Chromatin) «ires #féfve |



GiafEea : 2T g
fererm DNA-3 o131 g DNA o 6 (i (2fGra arsrg Hy e g 0B RRese (@B (16 9t | e
fermre DNA-szrer f4fbesy 209 2i1ta 71 =R MST@awie Srghs qp &3 |
(HTNTTNE e ¢ (NPT IO 416 @ LT, OIS AT GILad (AT (199 B, T2 P GTR
FeT o | efen T (GNeTS (P ooy 2erw g o w0 | @y E DNA sfegs
38 Tea T A (FNBT G (NPT A 2@ R (A ety 2gi gy ey |

T o vty e
CaRy bl
(TSI 17 GF TG B17_ | (ICNCEINE TPIRTS A0 1 S G A7
[ rertdr tfon ot (@ICaICT fbfee foa wwae e e | ]

(PIETGTET (HITNTENCNG G : IS AT (RPN NS Wrol-Prer e 7@e gaaHe
| (HONCINT Fe7 2 Wol-frer 2o aere H1 9l &9 (I Sitae @HiEr e w0) sera-efers
T2 A IR A | (HTETN & Fifen (ete fef@ (physical basis of heredity) | Sitea @ ¢FB
ey S A QS G qrar afase | fewa T (e §itad I9or Ef<9e ¢ Ioefon SrieER
ferae! 0@ ANF | @ FEE (FTETNS qerifen (e &l ar amanfie w0 =@ 1 (F e e
Sf e eI eeifed B e SIS AITF | (GITNNG 5T 6 TR AT T GIeaet el
&G w3l | & feveffee! (RS it 2ireTe e |

Jvmmnmumow- @ | @ ®® @ AQ:')‘?

i ]

(I OIETCT (HITNICSN B S AT 3 |




(T 8 aY 5o

Jer+if® 78 (Hereditary material)

3eifs a8 (Hereditary material) 8 31 stiesce srst-frera tafsies sior TeA-Tefers qifes o qmaes
aca Ieefs 7€ (hereditary material) <o 27| If6 T@T AU BAME 2R @TNENT | Q
@ e DNA @9 femsjee spfess A | foms 2o S o sifsfas Wi aivs ot

frefse =ifie (Nucleic Acid)

Gt TR RPg @fEr zme ferelm ¢ aeRfE | i e e aeweiE frmEe wE
fsfas wnifer | fGfre i zem B w@efis SaffE s taa WIS | Gresiced @FEs Tg o,
AT @2 IS ToAmie RReona s wnifers e w3 | wPTets fSfedbies sAfemns tsfa s @
wifeTs tefa 27 it fTofes wHife et | Sv-us AT 31 fofeears 8 wiemfan firier (Mlisher) e it
wifFe @ “midfba T e FOE (nuclein) | Svbs T WEBssH (Altaman) FrofseT s o=
@S A @ fofT a7 T e [Fofe wmifte | fifas it wid, 23, SfEee T3Gee
G AT GheT i oife® | «re RGIEETE AT 3¢% @a FFAEE AT So% | G 43
waeTa IS wnifee qaz | (1) feafseaifsiaes e (DNA) 8 (i) az@fsias wite (RNA) |
DNA fsfsem caenfoe streat @ | RNA @7 s34 vo St Aneait A1 ABGIAeT a3 Afs o ot
Ahea AT FTSIPFSeTeeT | RIACHICT (BT Teas-ag Mt 8 (i ooy Farse fofee it e g
=7 | fofas wifore saice A5, SR Ear, Araret, FfmesisT aar @I e |

H H
H H
\"/ Thrymine o Urscd 0 % \N/ Guanine ” H
| Cytosine "f\ [ /“ M 2 /" - | N C s
c PPN (4
o < (3 c. ¢t H—C o H
(3 o %, P - C C
. &,l.) % i i T ECC N N
" W M | H | |
H H H
TP AT o1 | AR AT 5T |

ferefas Spifeed ser M ¢ frofes whifTe 3cgeelem <7 s Soimi shear - AR 1 S | ¢leore

HEAT S, | ATRBICEH TS O | T BT |

S 1 (TS #5511 (Pentose sugar) 8 6 SR8 #[jora (o) - 911 =7 (oftdre *oia | fofss =nifne
VUG (OTBTS *5i R AT | 9T @6 ASETS “foid @3¢ St foofgarsas 5+ | RNA -(o i3e
o1 @q2 DNA -8 Toafemisas «oi 2 | (TS *Fsi e T« SpIfied e @369 st I |
fae S5 442 - D 130aTe wedT Fosfa13tares: ffas Syire stom e | A130Ee e fesfemres: s
o 53 T 5o fafH(2 oy g @3 (@, FoSARISIATS: “Polaa 7T FIHCT S TAfE |



Gl : AN A
31 WEGew 9w wEe (Nitrogenous bases) ¢ fwefgs wiibre u8 oom IZGEW FEe 40F |
TRGITEH, T, ST S O w42 TR I | HIae AGTORT (NEPLaT « a1 i
= far 7B 0 I G T 1o B0 | 9B T A e Q7 T Toig e g e M3 o W (d)
srsfafafeT gar (ii) el
(i) #ngffies (Pyrimidine) : @& @=m 42 @ @=iewag wor @& f [F*E wwee =0
M3RRCT | g7 Mazet 77w w1 CyHyNy 1 el ambne foq oom snefafifes == ae
AR (thymine), T8EIHM (cytosine) =R 3T (uracil) |
(i) PrEfaet (Purine) ¢ 92 Zorw fAf#8 ar 4t oo Az f4fE waee aom o PRl «a s sess
w1 CsHyNy fefes amfne 43 oe Pl w@e o, su-anfefss (adenine) @3z s@ifas

(guanine) |

[ Forertfa er: ST <fre 317 ]

© | wlfEs sk (Phosphoric acid) : Fefee @pifres ot Srew Soimiy &1 $oreifas ke | g
Sreifes sigee HyPOy |

faefeeise (Nucleoside) : G S MGG BES € 4T T (ATBIE 258 I% 2@ 5@ 3@rmse
ETE Fo1 2 fqefeonnse | ®ias Afiied ge o @0 27 Al fefgense, om ®ee Pefa
2T Ot T W Prefae faefeemse | Arafaifes fefEomsre waraa s FRGe AeiEd o SiEwa
QIGIFET YR A WBTFPTEE 90 & AT | 5 PSR (efFerm3te wmuesa v TRETem (7R /)
IR SR P QIS YL A JELFPNET T IS AT |

fef@es3s (Nucleotide) : & o9 EFoMET-Ya AU 4 T FOF5 & @ 409 @ 4 o9
fCiFEBTes | Swred =1 7, Meleemared $es orF 20 [Weieabiae | [efge arhers gk
AT NG I FOFSTE (G FOBIRT G | FIES 761 TF, ElFebae o feles smines A ¢ |
T T VRGO e BEF, §F T (TBE AP @R G T TEs 7@ @ A0S (Jieie 9
fTEfPaBIEe | Wpie 3 R FEEE A TH0 TF |

fafey awrg WElFabEe -

T AR RO -

et ATt = AMP = suifefa fMefgenise (srfefEe wnfe)
SRR Searees = GMP = <mifas fefgatee (spifafe o)
3BT wearetEs = CMP = a13gbihe fefpesise (nafibiefres sribe)
seffey wreeies = UMP = seaifier fefeebise (3tffefi anfe)

TeTe o a B ra ey B7aT =
LIRS IR G R GRE

feafyy anfemfm wEmreTes = dAMP = smfefe afafiefFesre (Ttafy anfeffrs anfie)
feafey s sarees = AGMP = mifaw Rafafvelgasze (Refy qufafrs smfe)
feafy mafbfew warees = dACMP = eafgfveiaatse (feafy el anfe)
fewfey ar3fifee wereores = dTMP = 43fie afafveiaesse (Rufy aifefe amie)

[ S

e, HERE (A1 MelPeares) TP Melpabared a5 2|




(1 € g o
wrer « fefpstizesEm DNA ¢ RNA i@ 3o o sioq w0 | wziet wa<s! [ (NAD+ 6=
NADP+), ceifir sregsaet (GTP), *7cr (ATP), woiceriifte sregaet (CTP) e Sfiret sfier < |
wigfefgange (Dinucleotide) : 3B fHefpsbide w et Mefgebires M wIw-wldyssE
TG MR TS T $4F O TISEFEREC AT | $¥ FefPEBIsred (v WeiEs g FI<g
G2 X FISfFeBEtes (e WeliEe o PG AN PIFE T PO e T6 Q¥ BT T
fefganise sifve & |
sAfifefgesige (Polynucleotide) : STaw{rT [EfHebge ¢ - & ST g 4959 PNFCIEGIBIT IFT9
R & R G0 =41 (e W@t 38 W, o4 oite Afifefgesge @ AFfefpsiige it
(BBF-9F TS 6T VT W @B (BI-9 WURO WY W (ATOE W (G S
fe-sfsrargrare)-«a ¢v FIEE I Y& ANF G2 TR A (ATBIST Aoia-9F O IE M TS
it | DNA =97 afsfb uss &fersy w3t sfefaeipsnise (587
fefgs sribies awe : ez witne e (s WS o, 9 Cafsmsrme g g4y fofs
@ efes ntrer q3 ot o = g T () feafsmsmitese anfre ar DNA 92 ())
asrafeigs ante ar RNA |

o Wty =
et A
MeTe® P T=I0e o 947 feeies Wibted SoAtaaT <o 5 |

=if%r@ (Deoxyribonucleic acid) (DNA)

Cufsagrafeizs =P Deoxyribonucleic acid (DNA) : s@i= (it
aafge weemAE, Afefere smy, feq g e Fitem faas ¥ae
qgsre (fTE 49e @ Aiess fefgss anfers DNA ar fe-afsarsrafveis
anifeTe Fe |

faefe : sz el OigaPT Gete w1t die 714 (icag DNA famiet | DNA dis ey e s
CITAITRR N4y SFE® | RIS (i e s aot-TRepatean, 2if5e, oiffer agfen wrre DNA S+ifye
47t | DNA @3 “ifa=isf Picogram Reseeet 59 aie @< g €< st 271 Pg = 10-12 gram.

aifa®id « sbrub 3T Miescher @i DNA sifasig s@e 1 fofF «ie i@ (nuclein) st fagafegerT
A5 iHIT Levene (39%0) @32 Shoenheimer, Mirsky and Ris (svot)-93 g qlifeiss stz wier
DNA -7 stéey 59478 featafizag =48 et fzer a1 1 DNA-F s 5748 sp=i8 arell sftem I eaisor ¢ fas
(James Watson & Francis Crick, $5¢®)-«a sifasitas st |

DNA-7 tofe & : DNA-3 SIfaa €6 Sou (T3 S0 93 T4 | Sooo® C st DNA ¢ et 4o
9] 1o a1 S (=T (2T ehT e, UV) Siteieeia caeea et srere (3 |




Gilaf<esie : QU g
cste =15 : J.D. Watson @ F. Crick $%@o 1T DNA SRR (3 TS W8T 2 e ©F T2 (279
(double helix) 3r (&G Tt G AT a2 43 AT LBWIAT &) SIAT Soio AT &t Wilkins 312
GRIGAT @ I (DT AT A |

[ fireidfa 3te: DNA 17 )

fosr : DNA w91 ¢zfergy (Sai6om-fges weee)
P = mowws, ©) = 3o, A = wiifefem, T = <18fim,

G = waffem C = 71ig@mim, (=, =) <iergies 79 |

DNA =T (26197 7 1ol ey : x5 © f§e owe DNA 7 &4 (2 @3 eafiarsf ziem- DNA
AT 2 (IR W3k oSS (&g ot sfefaefFmBEe w1 DNA et gam Bifes ve | fifea
W ATTHICAT @ 25 GG gl vy [ A (29 93 (AEe swiers srr Fuirse 4 |
e G | FiGa q2 fwise (oW (o) T8 WJeE © PCHod JRITEHS Tfed W | 42 Wi ced
RN 2fSfB (P CodT 20 QIENGT TEITSTRT (I3 Wi | T2Ge (@ afer 7e7 — (3) smfefae (A) s (i)
s (G)s (i) 48w (T)s (iv) 8B (C) | smfefas (A) 12 sww 4rzfieag (T) s 99 saifas
(G) ¥ st M3 IPTTa (C) @7 A (oG (ol 6 |

wiS TIBGICE (2T YBMGICTH 4T AT & A | S (Fg T (G) Tom s Mepitnag sy ot
RIBGIE 90 @1dl 3% 20 (G = C) | UF @peaa Siyifefoe s stiosia povs 24r3fiicea s1td 4t 23gites 99
7 7gE A (A = T) | (29 @3 277 2nm | e ey 0o a1 @ ofS s soft e @i
A 1 3.4nm o9 P GISHs N15 4fFe 7@ (10=3.4nm) =R LTIF HES (TG AR (AT . 34nm
TS B B | 2fSfB oIy A o 2610 StEe 79 | (@I it e 935 e direw o =/
G5 TRl IS de I T 12 nm @ S5 5eEl Ao der I9 T 22 nmi (F) G q9,
fe-afgmmeeare =i (4) 9B PEs (1) 5 e MIEe 7 (Prefa a1 sngfafie) s | wewe
(e ST G kAT TR aF 2 qaT 4d | DNA double w2 2ff foidresdr o o <ifde |
4T ¢ 6 AR oS 0" ¢ 2T



(FIT 8 @ 5T

DNA-«3 sitafas #fo7 (Chemical structure of DNA) 8 @ %7 smafie swief fice DNA #iféw ¢ 7@
ATrafes wvelE zer DN A-ag sierafers oige St | 9 4% DNA-GF SgReae =0T sheat @ st
T @ fASfpentes | fefzemrivrs fauamer e sheat aim Aiswbivam =i O fowfeiscre =i |
TIRCGICET WfoS iR e R dAteat qw wifeE, sfEif, of3fe e G e wiee
(Mi3eBiTem 1) | icee (feufemmsimeiys witte)-aq gl stw Baimm =1 (3) Ao FRwfr3
foofemiscare =i, () FCETE TS (OB FICE0) G (©) G0 TIEGICET =T | TFRHIG ABGI T
3t e Aiw sAtefafafer fear wnifsfm at @it T B e ) fog s 3Bt T
siafafafen <o a7 writefi @ sfEifis @ 7@ 8w (Purine) @k RGitW @ «Adfims <@
stafafafe (Pyrimidine) | SiTrafRs smitejger feeica wftas e DNA @ oo R (77 Tk aiBom 8
fF S5 e afB Trwer awiT e | @ ft gt DNATIRET @ e a3 e$iad & St SoYo T
Er feeter, TR, (I ATH TS R |

DNA wrferet effat 3 @ effigam DNA B3 QETHEa S (6 4 fiw arers @ a3f6 g5 R Fie
W gt DNA 9PRad 72 76a otd DNA SFFETR 90T | (19 e 72 @ieieiera
farorerr eFestts DNA wida oAt g7 Sota Froa@ier | DNA St Aaee s aeie whecs
TR R | (T ST e 78 werer Ao QR 3 TrevE ¢ Wit wge werer DNA 7@ frea sfes
2 oI Wt DNA Sfer@ aee7 | DNA e efgift sfenrs sfiftemeta 75 & qre =
qaeTa (AT 8 T8 GeiET sreeRd FA | DNA SEfere sl e qensy (difty ¢ i
TAmrerseeTicd 9@ DNA Replicase 7Rese#l Replisome 96 |

[ ormetfe e DNA @ Soirafers sfocr 9 91 ST 21w J

DNA e frsfemiis diesrs T st =7 8
S | eofEge *Fieaa ¢ SRferoes 4 DNA 999 78 | s S e —

Origin of Replication

B TR T T P TRm S dr@e I | 8 Helicase” |7/
S5 DNA Bindin
Tugwed Replication Origin <t weesest ¢fd (Ori) Brofeing; -
7T | efft ofi e oo FERGGIET TS | fowr : DNA weferter effiar (o751

2| g DNA feem «iis et aheat gae 2rergicem a9 @3 et e s DNA 93 (Seaee1e aFike |
5 < e & W P ¢ sifafiferTa warefr @rere wazm Afew =@ | Shis 4 g =
TrSfeeT @ SNEfAfRTGe =Pt AT AGTHIA QASCGITE T (SCH T | ST (AT Y WS (T |
Y’ wigfen wiextE Replication fork 3t Seferae fafeef& et | w1 DNA W4T 9FiRe s=17 (AF
AT T G qR fSfs cferay wiv R wrEfe =

© | TAE TREHE AT TF W A2F wed a4t ¢ DNA @Ficem «sfe a3 w0 Ti3hice +ies (@ie 1%
I AR o TSI AT (AR (FCET AST T[T FFET T T TS N 20T AT (T @ e
OF R (AT IF 20 AF |




B : 3.5% : DNA se[7 sjferoiy oifgmm

93 (B Single stranded binding Protein sig=t2t SSBP =t | @il SSBP ot soff
FEfFeBIEe B Sy =g 0 | T ACHH0G S6a AT 73 (oF] FHIE O RIHH N0l e A |
T O todE Sy et S wdlie wiess, B (C-afmisme) ¢ v elmee s
Gofge AT @A IUPTE WENT o7 ofite | DNA Polymerase @& Mg++ St Soifzfore
RGP e, (- FRZETE WP 2R TR AR Noe T FeFebEusfr s &
SRR GraE [T Atee 20 A |

s 92 g s 4 et et DNA o3 Sitve S0 Sicaas(B o0a 21fdom< o tofd o019 oo 25
ST I WA | g O (oA SrmpHy A T wele W, B (G-afeadae) e et
frefFarem wars Saifge e @R TUPTNE e e (g DNA Polymerase €@k Mg++
SRR ToAfEfere EGNemeT wH, fC-ufEdrEe eele @9k wIes ANER oA T
fefganese Ireves Myt Sl otwe feorfire e 20 AT |

RITHE (AT S SRR 5FES (AT Gt ¢ 9ge I8 I 135S Rt (F0TH G P RS
TS s 2re e | S s i Sl (A) ane otE @7 fGodfins 978 wg Eire wifie (T)
WREAIMETe 2w | SgEerea GS =it MawBihE (C) A oiF Kodits 38 ag+ @ 7Ee (31 fomE
st (G) 7aifére 271 DNA Polymerase G7enss 71 [Hef@abiaers iy Ty &g @3 §
ST & I | TG (79 7 70 5’ - 3’ s e o |

| BTG A9 9% 2 BIb Rafba A0 g A G315a AP ([T T 0 AR & q9 «F wfae

905 | it [EFEBI3T 7 e IfErgMiG aseiey Ywensy «F TR (Ee! et | GeiE ¢35 DNA
99 2t Aft DNA w97 912 =511 DNA Seferitas @t 78 2fefB T &= 2fes) @ 33 ogmesy
C2feTI (AT AR |



(IE @ T o
43 (R TS LRI Sferoie A0 | FeE DNA Sfero of s DNA w[&(tea 3 oS
2R FAIH A2 A0S PR (0w 2w 1 6 gzwem DNA sere s efgifs o8 s ffey g
w3 R ¥ DNA @97 Seferie gaifee &1

( Preeta e DNA st «isbmz 1 iy ]

DNA sieferoitas sgeg ¢ & erite DNA SHfersias szeg Siofeny | (o e @ s51fiE 18 g

DNA Sieferie sres@=73 |

DNA 47 teifss oo s DNA 32491 @fitsm ae< ¢ ags | ffgaffe seestns gmy DNA & agrsifes
4[4 @ LS <9 L7 |

> 1 DNA @@12 (sits feream 7 @ e affefafs 8 =

21 DNA sasifon o713 o0 @ SRS 924 a9 9ol 904 |

O 1 (I GG I (PIH (I (I LA (B4 L0 @7 (27 =g DNA |

81 DNA (tag o5 fqfws «atea eifBa sieme a5 |

¢ 1 DNA 47 5107 wers Bl @2 f&am (@ e 2ol (RSEHe) T (@ 2faeT g

Y 1 (3 SR DNA 6@ o157 (e e 20 ofagfen Tua ox | #figfes 2o afeasies gor Sotmme |

91 DNA fé oiza 419 | 98 s Ie5eg Gitae (aiies e R ¢=R O 4T & (A0F I2F Sre
BEEe o |

b | & ot o RNA todia wrgiew @3z RNA o 28 DNA (@t |

S 1 (I (T 7 (D todl 20 W7 se=arz wa DNA | epyfae (21f5ag Sitaa feaibrast ossa oy will |
FTE 72, Cferna Grel ogfe |

so | DNA 97 SEfersitas W45 effewms 22 eeps (e Sitas, e enfesgr <l 4 |

DNA-¢z @& (Functions of the DNA) ¢ (@TNIomse Aofas Ssime Zona ser o | 9aeifen

orife el f2rmee e e | Sicam T Caf¥iEy giae o =R foRrae 07 | Siae CAfFEPNE IR

WL ET] BT B | QI ISR CAEA AP GO | G A M Feifgs © (@i Fe-wria

frEs Zema e o | SiEw Afegfen (mutation)-fefe Zema e o1 DNA @& @7 (@09 (@

LA CSAIETERIST (WAT TATeT ©f (Nae g A0S 77w | BT 99w Bfere Tege &t st v |

Rpet®for Wity <ot A
g -1
DNA w77 (510 10 3%z [DNA S APTR{ 51001 1 1 S2wie a1z ||

el aifow Fte: DNA ©ree (2fiem s b o s@ =@ |
DNA S @ 4191 6 47 49 i 4 |




GrafaelT « o2 o
e Ee Wife Ribonucleic acid (RNA)

e Es WP Ribonucleic acid (RNA) : @ Fofes wife g1 amRSiFesEms 1o oo
STANTS SEFE TAM AT IS APl GaR ST (@1 B TTADE (AEZRT A ) A0E ST
AREFCHFS iRTe ar RNA ae

B@: 3.80 : RNA st%
e (er) : swe Graceed RNA 91 | AR, MO, G@ieeis, MR, NI igar @
#1P6ce RNA fge | I @iees RNA «tewr a1 /g oizaem aenifs Samm fomae ot
Toifgs 2 | Wi Tfew orzaier RNA (@lba AwR{ee 36 @ | AHETS (FIET Tohdl vo ot
RNA 21t Ar2preiec, aifest Frefaet | arRerereer RNA 1% s@2@  ag anaEeiere RNA 2 |
DNA @7 srgarit o @enone RNA #40s |

stér : RNA @af5 @ o acid @ oo 2w - (3) A3a@e i (¢-c )

(2) TIEWITSHART FIaP:
e A 3Tafm U
saRw G ' Azt C '

() TS SPTGHE B BT WOHSBITT (OaT 20O AT | TA-FAFRES acid + *Jor + ST,
RS acid + WP + ¢AFT, TS acid + *PE + TTAPET, FEEE acid + *PE + AZHPE

RNA ¢ @gvpa ffée ATieiresias | 7@ o 2018 T8 T8 3 7Y I@fb (ST (e Sl o
TG T TS (TATH | T 74 GRHIE ©rey 27 1 01 779 RN A w66 F4we T S@g@ A =7 |

| Pereeidfa prer: RNA 2 & & e oifoo? )

RNA wepicad oiaia 8 740t : RNA ad e oq 307 FoFebiReed WaE ©oF | ueod RNA @
2375 (rzc@ RNA) @9 90 TS So,000 FEEHFEEERE (MRNA) AFC AMCH | &6 (ST FEFHS (AF
S TG 8 RNA 56 AFCS A3 | 93 740 794 T Awifs, (FI0ad [@HEs 8 FAFCTT T |

RNA @7 @f8r : wpray s eiFesze wmaw RNA «ifFs =1 RNA @ @fr 3 | Tfea s
Re-orzart | i NG T HEF, AICES <P 8 FIAEE T 40D | TGS S0 HEFset
T SIS, e, 3Taber ¢ ARmiFEE 1 RNA @i smsdmersr ey Arzoeiehie Tsie aae
FeFaeT IsTT A1 |
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RNA 97 ewtaren s RNA sTar@ers (eiffe sTermeg St S Fa0rs (I (3 &g RNA arifen

pligaes fonae I g0 e RNA (3 siises X Sifst o 46T g9, Tl -

() cemaBe RNA (Genetic RNA) 5 () % cenate RNA (Non genetic RNA) ;

s 1 EEte RNA (Genetic RNA) ¢ aftares Bfew oizaie aamifen @3 ags mE RNA
S ofit A Wa 1 9B g@wg RNA & Genetic RNA @iy srdrifie o &9 | Sifaig
Giwniaesitst DNA va sffgare RNA w98 arifen aes foma sded g1 Srgge 3 TMV =
(ORI (TETBE ©IBT |

cete RNA @ sl s gre oitd | fe@s RNA sere (@7 (omes G DNA si9g @@

(ST e Ol (I (STeafer g

A — U S— C

2 1 o caine RNA (Non genetic RNA) ¢ sifaaresr &g RNA 78 Afasie Soifge e sge qmifed
e f&orea Sl of s DNA @18 7 25 | 78 RNA & 79 (sBe RNA 9671 98 2%ig «
(e RNA ¢ DNA S6jd 215 20t 38 & 1 (P ity RNA o7 syt [ 790 1 (i (dicm o{f8a
G forde g RNA st o1t &7 g <06 A1t | 7 ceeaine RNA (@ ofs cyfice et et 2w | 2
- (1) arfag RNA (mRNA) (ii) aigz@iem=r RNA (tRNA) (iii) G7=@ RNA ((RNA)

(i) @aretag RNA (mRNA) 2 @ 3@ RNA it s Se@ial ceifBe siemitaa 25 e sdes g
faf#®8 amino acid S 4r2iE 7E, @12 #Fd RNA (& arsfwg RNA (mRNA) «ts7 1 DNA s
g (AT AT ITeelg S (AIBT T B o e & |

e rral el LTt |

5’ - fererm ife Se 3 - @eenE
fow: arétag RNA (MRNA) @ otow

sewifgelie (@i m RNA fwefgnem Wefgn DNA cite Geifgomime s o8 g0 «sf
@itag sy RNA @3 @it oG 55 osfied (STiaiaere sregat ¢ o &0e So ©Ff) «al (FEd
SIBLRIAISTTN LB G | (T 43S ALIred M m RNA =g sprerar sifers bfee w@ i
Genetic (@ 3757 | mRNA 77 (53t59 Yo | mRNA @7 57 2ited SRS (97 (Fea<g, 3
e ¢ foretd (¢” Leader) At | S11E o 24108 S0 (207 (Pel<Rle, U3 e o G (o
“ trailer) 90T | NIRRT @HTF (FfGR WX 967 (coding region) I | HaofE oft @1 e 8
e &% | OB mMRNA S <1% 3,000 B Wel@edse 4its | m RNA o5 wrere =agiT | b
mRNA ] 5giaste «T «qtwg (At tofd Fa o Iy (7 [T %08 QY | Taa STgeT WG
< et 1| mMRNA Si9g Siif< @87 ¢ 15 (7F X0 7% |

[ Predia sie: RNA o efia s 5 ]




Srli<eale] = ZUN i
RNA =97 17 3 (1)%%Cﬁﬁﬂﬂ°mwﬁmﬂcwmﬁmmmmomm
RNA @3 szrreil 4w amino acid S *[eer tefs 3 | 5
(if) =rszaremE RNA (rRNA) 5 6@ 5@ RNA S8t 2w i Som o
I E, O ACAETT RNA (TRNA) a7 | FI2GaIeTaeT & Qe Qo Ml
06 | (I (FeEg TN RNA S6@ w9340 bo - o ©Ff @s@emwE RNA
(r-RNA) @@ siorss gt @3z Sgaiie | a8 7o o Sl r-RNA @ |
fafien et 20@ oMea | f : rRNA
TG & FLLACTN AN (P T FHBre S=wiw A0d T N0 (I (A5 mufve o | d=efes Fe
AR 2RICE (¥, AN RNA (25 oied 3% =2 siscaifaef@ecefBa w1 (ribonuclco protein
particle) 1+ 5 |

. e wrifsar smfe A
(iii) Grererm RNA (tRNA) ¢ @ 9@ RNA @b (are SRYF Gl e C \}

Al @@t amino acid (¢ mRNA =9e « &
BErREe w0 (BT SREATE T FH ST TR =N
RNA (tRNA) @te1 1 efgarm e (RNA tod
| ATOTE (FIA AW 0> — 82 g tRNA A |
oS tRNA (@ (BIS sofb Welamitae ars |
Afiwerg 2fef s RNA 4@Es @9 oWl (530 9
I (o8 Traeite it v 23 I Y=k f&feq @7 g W
&Tga E 20w oSt RNA o qaifds ‘%57 (loop) 712
0 | TR Geworl 207 (loop) = IFBIHe 07
mRNA 47 (e 47 12 o4 Y04 07 (A0 AT | b : 3.23 + tRNA w518
tRNA @5 ©” &% q@e gz 3w CCA 4= (27 3feere ACF | @41t amino acid 7S & | 77
TR HRPTRIS BRI F7 6 i e 35 Reilie o= A | off (@7 F snfS ey 72
23 | tRNA 93 SIgHT TE SRS |
tRNA @7 %7 ¢ (2B Saareia s (@reBE (Fe 9=l amino acid (¢ mRNA Se{7e Z+red 1 |
93 © o RNA g6 99 @5 o6a RNA 59 ohemr Figng | @2 oda RNA @@ i wigw@ RNA |
Minor RNA siggsrgresiizt RNA (sc RNA) @ e RNA (sn RNA) 7iew fog g RNA st I@0
(it fafs canfBtam ite = Z0w e STNg SIS Wi 07 | 9B ere T oy RNA-7 Wrey Q=i srme cafisy
2[RI GHTRITE ASLATSNSH (ribozyme) Tty ez w2 | @ —qngai—eigmmrenB |
G 5 P LA GGG BISTCA WY T 22 GoeI SN FZAC Bley bl |

TS vt e
- R ]
RNA 7 omrewat &7 [mRNA, tRNA, tRNA SF 169 '8 St &

[ Prest®fa =ifos w1er: mRNA, rRNA, (RNA oy s for oot e w1 |
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GECEE

giea s DNA (e @ mRNA 70w 2639 2f @R Frovfgor 4t | @3 afi@ fepes DNA
SF (eAinE v @& @e mRNA (© FaeTe i 93 Af@@ RNA 8 w25 [eiwe: mRNA <3
TP AR 2 IHORI ez (Genetic code) I29 T 3R 43 79 FAHTERN T AKF A |
fafay GereTaTNg Iy AR (2 e 2 | sg=dite o= (@i ore: e ey

Siraa feraisrerem oom fufae =)
of g : oy foEme DNA wim [fMe znew zsmem —_
gt DNA fagafier RNA #Afmee yaensme oena P 2N
A AN
¢t A 1RMB 24 R0 IR | 2T R0 IR I 369 Ky G Kmm L w
@ Template 3 BT5a T 51 3@ 9 mRNA ofd w62 ku \f‘-\_:‘
mRNA tsfd e #m qar Fefmrm e w@em e @@ %
R MEEIgET Wi ¢ Mgt OReee SefEfere \-—-1"'/
FIsrarETNd e % 28 | DNA 209 mRNA tsf€ 57 zea@ O
IR TP (PITTH I GG 2GR T01e =7 | lj'\/‘
R o BERpr wified @ | DNA f%r RNA B
sifoizae (DNA dependent RNA polymerase) <Goemges foar : Grfgomie elf g
AR DNA (273 s siafors mRNA Gorgies 3 3 &

E. coli BRI i s=gw (in vivo) Gisf@ore efewn se-eeft o~ (@1 qar 93 bl Sl
TEEH (in vitor) Soofb *® @7 af s (s o 73

frs SIZA0T (OTF WEE AN 6 APFEATS 93 SI3APT A) «¥ e iffe = weaera | double
strand RNA 4% @@ sR&¥e (¥ 2fefs 4 i eizame RNA s RNA #frae g7eisy ¢ «3
oo 9% 7Ed mMRNA Seog =1 93 mRNA 97 et RPE 2F Rena T9ge 2@ 9i3arr
ARG8T ToTR Teofy 0a |

BEfgem o SRFGs AL e | 34 3., (2isE (Promoter), 2. oF® B+ / 2@ < (start point)

©. pereEr 2+ (Terminator site) |

Promoter 4 RNA #fersicaes 4enes e & | o418 39 (@0 RNA Frfaemq oe o ¢ gurea 2 fiw
oo T 1 ef1e g M Wi (7 910 W, I IHTEIITS (IR (T 4T |

9t ¢ a1
ST 2 ' S ofr (e 962 |

| Pt 2w e Grorfaeeri e feeiea 905 o e s e ]




Glqiqesl«y : Y 7lq

mRNA ¢© R 90<5iTe SRIFom=es fofe e @b sefz sreaEe effg@rs 91N G« | Replication
¢ Transcription ¥% *% e e Sore ewpsr Ky Nl S TR g3g G
efferar @ I Il = | g oS (PN G 9T 9T Woxy TN TG AT |

N S SS ST
| Bt
A 7N N

DNA

/

N

Protein
(amino acid
chain

Cell
Nucleus

BT
- w Cytoplasm Ribosome

e fEEE oy WrEre Sepaeita emiee: i) mRNA i) RfSF @%@ amino acid iii) tRNA, iv)
B IEe I R, @l TReae ST ¢ pueE agfe GTEiEN, v) =& TR 59 (T-
ATP, GTP, vi) 9% coenzyme i cofactor.

ety DNA @3 sigel Re=ars =15 R 99919 3t mRNA Preise aiwf mRNA @z tRNA ez
GG W06 R QTET FMBG IR (firz | RPN At mRNA _ye =71 it tRNA a5
@35 7 amino acid =, LRI ==k mRNA @3 910z <1 € mRNA 1Y @ @ 1o & |
@@ mRNA (© Spay amino acid ¢, I& 2@ 724 (@IibF o) 0ot 20 o qid@ren™ «d mRNA
(AT (AT =], I T (I ALB I & & |

*7991to Release factor #7512% *k4@ 3o 7 | DNA 209 RNA @3t RNA =% @ifoy g = |
S qepre Ram < T DNA 2t RNA 223 @b sfoqar 3w

ceiibey siREae efd -

ST amino acid AfRTA#GIEE 1B T W TE 20 (@b o oW e | @R el sregEer DNA o
fom vl ~fapifere = | (arm DNA Sifee 2t @rewg (stabas RNA @ifod sieees Saas 33
B FREYEIFIET AR S g5 (30+50=70S € 60+40=80S) T& 2z BRI 515w 74g]
7 | eform @3 @en @b AfRTorbEe awe 3= oW ey wdFErEE o SR AT =@
AIRATANT AT W @3 (2 e 99T < AR 76 27 | woitd mRNA @3 11t a3l g
& AT 92 ST AHIIEN T |

ATRTHNTE (53T IRCAT (FITT ILREIT A9Ts ufp sz [rsfe 27 |

amino «PTesTE (TG A 9B tRNA @3 A /Y% =¥ | A amino acid SERIE! SpRTEs
Prbne qreieitg aerd tRNA @7 it §& 208 susiEear spitides tRNA @@ ¢ AMP Sefg 53 |
«3rwra tRNA efires 913@rs 3oig @7 — OH a9 gz site «awidrar afites sicdis esor (-COOH)
(FIFETS bond O TGN I& =X |




(@TF @ GF o7

—_—
\ | Protein Synthesis I Elongation (translation)
0{/ Cell Nuchens \
Al

Amino

\_% ] Incoming Ia\:%

Sgeat tRNA @:..‘
@I seraraer oifgar

[N @FeeE spERET e gt aaeiier efEfere ATP @7 it 3@ 27 | IREETH
A-site (Amino acyl site) 8 P site (Peptidyl site) 75 26 Z= 21t | mRNA @5 @25 sigwe AUG
FRETNER A site @ ST I | €3 M2 IF 28 UAC sriferaie 7t fifefm gt t(RNA |
sFeie €2 tRNA A site 2o P site @ 5' &S 73 7 0T 8 7T SUINILE! @fires (i) @rew
(GUU) A site @ ¢9erw | Sxiferma tRNA @ smfBeaes CAA @3 a1t GUU @& st #iifie 230
(A5 TeeT BIoTeritaer enRr el o= 7ft amino acid €7 (A9B1ZT TR MG TRAXBIZT 157
37 8 *Fite tRNA amino acid & 203 ALEITET 951 & | mRNA 5’ &lit87 e © 99 9703 0T |
A BE BRB1EE 3% tRNA P 3 3o 270 | sR8Ite 799 amino acid 727 tRNA A- site
QIR T |

G2OIF <35 @B F@ amino acid TIE T ARTAAGIZE (53 fom 7771 29714 %17 Terminating code
AfTCoroBIE (52 «F TIfE i« 3 | ¥ gl tRNA @7 7ite g% Afesioibize ¢3ab P site (20
ST R TR 8 #ATH AfTAATIZ® 78 Y& 20 (RNA =15 207 T | AfRToBiRE (527 *Rarsite airew
ITT (B o] CodT 26T A9 OF (IR MBI & 27 |

& tRNA MEETIST 797 SHINTRET ORies At T 20T ARRENE G0 S35 (@b (ofire sestarze
I |

(farmeions vty <ot Rreica ceifew cof 2o
( Firerdfa i piw: G e R 05 < e e S| ]

& (Gene) : @ENER @ier wai@e DNA 3t RNA s 3fwe et 3 G ot [fee sriee
MFS WG (encode) I @R (AT RETR SToEe B @R« R BR oI fom 7 | Siyfae
TegatET, o 2z DNA wog e«Ree a7 @c RNA &6 a1 SAfrooi5i2 e SeAwas 7ees T2 @ &3
A AT A |

IR I 717 8 S (IR o fararel 0 | RITITERT @IeN TSR (eely fom =g o6 |
S580 WHIE T T (T, f&reT (TN FAFFS | (T Bf@ T A1 HI© 2 ONe ATOTF G il
et few e Fafas =z | fems spmafas agg ar DNA |
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(%) WAz, (2) (P, (@R (o) @i (9) @ f5ava () fSaga mrw TN
© AT e + Forgerer o199

CTTTT Sbripy T o[ EreToiige STaaelieieeT aesiefoq € @ TRPGCH ( R FAT Grerd SRR,
@1f =i for gt Afafbe 2t | (=@ (Johansen) S»o® AT ‘o’ *wa A9 T | @THF (TR
vt PRE (homologous) (RN GeseTl 78 o6 @RS +q Afge 2t | @3 &
CRICTCTITNR (RTCT SET SR, OIe ¢TIRPT (locus) 46T | Spoo Rpbits T.H. Morgan @i S+ (& (i
«afts fafire forr e caenoeTions ffie g s o | @ WA Zmees TPt 9o 2w | e Morgan
GFE CHITTCTICT wafge oy e e fGm Tty Sifefee S0 | THa T 10T &R a6 STE
G o1 fGesltetl G G (ATF AT SLo AL (A0 B | MRFPT (S KOst (@eeTe|eTa
CT PR IR 0T (TS BT AsereT = weffe M9 8 A9 (@iTseTiess Rediee! o 4o e ier
T CARBIT THICTIET Cofd 21 | e qereifon forrass | Tramers «oft @l oy ot Fdfae o
I | (B (R (F@ i G fiffrosim b @f#es apit TErmT T |

foreTar Caférss ¢ (») fRore (2) = miefa 2 (o) freH |

G e 719 I WY & (2t Cofe =31 | dfoft G oo Trses wege e 712 g | DNA-7 s
f&e | DNA =feteag ey 799 DNA 7@ 997 90a | DNA-3 oy 7 @ e sees fifas
qrefs RS T DNA-TS T 90T G & (AR A Geeo DNA-T o6+ Trets weifiafss o |
G T (AT AT T o AR o1t | @ TerE T oot e A o |

DNA ©qre (& wie*l q6i0e ©iene drosdd fog fog e Ml 8 e S @™ (sequence) JCCE |
T RS G [ R el 1w Wik 24 | @ =S i ggew B a6 fefFpebigs ¢
J2E &0 @R 80,0001 FTE{FabEw e form warerwe | DNA sig trrafs B47 fog a e s
&1 A1ew e ©f S wal I 1 DNA e & stigfore Aqe sfeae fog (@i dow qfee
sfopfore fos 7 | i fom DNA e (FRIT (/TS %7 208 (SRR (7 2R0E 918 FFfesos e
77 fog (FTofeeb Ry g e | arorel form ffwe DNA w1 a0ate |

Torearar (= (e o]fea ooy TP a2 WA, OIS (HfSe W (coding region) FCT | o= e
(S St (At &R Soft ofgbigs vy sy | @ife-wie et afds ekt safEs e e
fergare (down stream) aCeT | (i wiee AR 2@ frgaices @ faghl wiesl RNA-3 SEffer=s 96R, ©its
S-S (trailor region) e |

fETafgeTt oTreel F1ReT DNA Spiies @ @S (Atd W47 28 XS 2@ 3 @RTSITE #-4A7 IS0 2fia @R
TOHS(CT LTS TS B | O 0 G o[Pead 2@ AR T T TR @RGHT O F | I
S TS|t I GFFOIET W 2 8 TG e 9L At S (operon) e |




(I @ T Ao
@B #15f7s & (structrual gene) @ 112 51eTss (operator)  Sa#i (promoter) fér fm sffereen
e 7 | 4 o 2T G @ 710 operon (WC2RE) A0 | (@ o SeoRmes forrae! e oitss fopiass fere
(regulator gene) <=T 2 |
AP (PIF (FIETNE ETa (G-TFT Sromiee ot | 3 (@eiws SerEIiT o few
fPTIeT 22, (RUBCANIB Serae T famiier 2a a1 1 (T o (s ceifbey eryareia setse (mRNA) a7%
FE OIS 3GIeoaeT e (Structrual gene) =0 | féras Weay (@ Gl S AT, ©ILS 29G4 (intron)
Q2R (SIfG-TMTF GFF (exon) 0T |
ferer zomz SieEa oTeeT cafieEra @red | Crik (Svev)
93 (orgre &l (Central Dogma) Sl fées
CaMEy (@era g 49 ez of 20% (3) DNA
it (Replication) Wragtw o S l
SIgfe e w feew Af@ee g m e ribosome Phenotype
FT o0 oW SRy (Al AR TRee mRNA“M. Translation l
2 1 (2) DNA 597 (@ (3 9w e ey <1foe (paar L_,D
(7 9T WA G ZET P G TS A% o \ prots
¥ R S I | foa = 3.23 : Central Dogma -7 #fagere
(T S TR SIS I SfeTs (transcription) 7t RNA 38 =501 @4 el rRNA, t(RNA
@ mRNA 7% =1 (©) 58 RNA *[1 ©47 S¢/a007 (translation) &7 SRo& 2 | WGREE &g
FLPS AR WA ([ FIAS AR OF Ao Si mRNA s fféee 20 | mRNA o7 rRNA
(1 ABTAT o157 F7) 6 tRNA o7 7RO (il TLpia AoGN SeuiT oefdwel 36 | Fecae] (1 (F
G B = o =0k (@B (8) B (ot o Sgfe-agle (Snfitar e g @ e SR
(PR oo, i1, oo, i SO ISR tErRias Fer-< ofer @ AT TRIE 8 I S
GG GIcad (rRibe BRI (ST A FEBEs (phenotype) 96 | 378 (2o oy fmm o1 ga@gy
femTea i 2w faeres e forae) <ot |
DNA st feme{iet elimens 7w @ e Wi 4 | fEnaw ¢ sifgw o Wfgg aer s@gs fGnmg
‘Ad’ ¢ "Ab’ (Off and On) S=rgl =T I Geney fgare st efee | w5 e wrre I=r F4F6
faf& S = (4T (S S e (eifoe, sur «wensy 32 W efefrre et fgmr 75 7y
(3 O & F4e 79 1 (AT SRS (FTAT qTeSy A7 (2B 718 F7 oIt 2% [k (house keeping)
ey et | Sfgmren Cvua (3TNGB Sit) forepieT o | el fom wor o3fen qmensy 2 (i tefa
I AME | 9 e s iR et i Soeme @@ [y e @i 58 grerswers
e s &g eita sl e ffgara grar 51 Qs (ol Sicag ST e $06 S0 9 ©f
AT AT g2 e o7 WS FraivEs Kema bfee wr @) & ¢ Gaeey 717 wors ey @ it |
QT o o fRIEn! GTenss TReEs w0 terfa i fmas w02 6 gty Br (oufy e
feter e, fidprer @ qaRfe ((@R) BIOE GTOET TR FF | FUR G (AT GTersEg 7B

R TR 8 (e Se 6y T s Srieeeree fomrae o |

eI Sor oty <te:
29l o1 fe
TeTCeTar A BTG T b1 *17 ferT FIeITa CAMITEra 2™ GoRI?
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lTranscription
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cereite (e : m-RNA <7 fofs =i ST qait (e 2 31 (BT sResEes o, e ¢ 206
GRS (T (PITAT GBI A a1 (P TefFaeT eafae DNA 71413 (I0aa S8LoIgeny
DY (I (B CodT 7E o fefae =

m-RNA ,3\] [
My iy
—$— —$~ —$— —T- GAG SR

(Pl (B[Be] (DB (B[

mF;r:lA cuve .

e
b : (DS (FC

DNA ¢ fagaeift m-RNA @7 S 363 a4 | 9@ DNA 396 (offfe 7@w m-RNA @3 %S
LR AT 40H A4 Q3R (21D iepaaeets s 16 e (2B srpafas & of w7 foafB wrere @3 #5
Tt wr==ie Sea @i sTe=aR w1 (I (2ifBe stgare sper AUG, sty UAA, UAG @ UGA
=R UUU-frager gmmieti, CUA feref, GUA erifere Seifn qsngear e fagmsr o |

(ST (TG @M EN: (GG (FE Colfe «3fed 27 (triplet in nature) Sk @fs foafb Mefpeaberes
ANWE TR GO (Feq | (FC S LW (commaless) (Fe P GOEEH FF 9 (non
overlapping) | (¥ fererliat «atae ¥, dfe YFES (Feq 4B g Gbrers (ol 8
BADITEr) Tre! A SR0S A 1 L8 % (FIGLAR NS Wi b R SR G (I a1 (FITA GNZa
«fsrere fagie wem, 916! foas UAA, UGA 8 UAG wifes a1 AUG @ifBa seesres spal ¢
UAA, UGA g UAG aifta seesree sl fams @@ (onate @e g st
(universal) Sk 7 (B PIEET BT &Y I (WAL (FITTH 49 (I8 AT |

G (PIC, PEE (Feq ¢ GFBed @ (¥ e (@ieastel SEie @b e J@apie
o2& L SRR (751 (P 07T | L85 (FITae NEE 200 ST Gfore SReaee oy usib @
(PG M | (A9 (SIS (LB IR Wy SN OFe oo ARTTABIET (58
SRCAATIE B A T FAR (AN W S0, SRS PEEE (ST 90 | PrEi (@reastEl 98
AT | Y

>. s (e (Start or Initiation codon) : (@ (@ealb (ifBa Iera@wR sy SHifE! e

T ARTCAADIZT (52 IRCATCI GF S MRFS LA T, S IBAIA] (FIGH a0 | (TN~
AUG <G s (FIed |




CPl 3 el *ldey

3. I (@ied (Stop 91 Termination coden) : (@ (FGH (LIBT FREA—ER S SINCA!

Gf3TG TR ARTCAABIZT (5 AT T S (s I T(ES QWi FCF, SITAACE TNAGT (G

et | At @ed oft; 7t UAA, UAG 9o UGA | <&t i SpifSat @3 sieeae smisf
(FITA GPT AT ST T, GO AT FT-C37 (FIG G0 |

GfBreres (Anit-codon) : ¢difb srzaEera v DNA o8¢ ceffie ke mRNA i faers
FSHID FIZURITE (AT WYY LI B (PG (ofd B | Sigae b SIFRIT (A (39 208 ST «ar
tRNA 9% #fiaifes gm aZeamsi 56 ST |« s mRNA $9F Siqs skamg 418 Sai
sl &6 tRNA @7 (rrg mRNA aemRjees 311t (7 [{eew [T (off 6 ©ite | Brered
T | D (FIOasTE MYRET 9 - ¢ T (FeasE ¢ - 07 | (@I D FIT QFBreerad L
STINTE (PFIGTAE LT (A T < | T ADIPITTEe GOfET (et A (&G 210w
Fare o7 | @wa- AUG ¢” - o eag «forere g UAC o - ¢

TS vy e
89 ¢ o=
ferey & (BTG (AT 17 & @ (@B (FIE 6 ey e |
| ot i te: (TGP (<FITes “16w efdear <efefl e fored e | ]

Terely 7% e RNA9w s

TP 79 fZomd RNA «g s@wiw ar RNA-¢7 ofva s RNA sarifen apmifas 3 e w6 w6 |
RNA ¢ @73y f&m 39 tofd &1 | @ G sfiarat tefas fgar fwae o6a | @oras femar fom srfedar
G AT e A | gsife 7 e RNA-7 e oS amz | wieel, DNA Sore 9=y e 74w
CPITAT B A CaIET o W w4 ©f 2=ty RNA So7e are 367 | 978 RNA 9 feam affefem w21 sifgm
0| RNA wprfe wew sffrifae te= apiwiee #&fere (transcription) w2 tefd oea I sF=sire
Sitad Iols e gihw (o
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( Key words f$fés 1= srewt )

(WY : AT AHIEEe W22 fNeiEurT fafae yeds ATSIBIAeNTS (I 90 |

R FamIT : SRR (3 WM (S 2RS4 (STe @ qRTHlaG Sloe, (EEe el
ARG, (1T TALF 077 42 TG T SO (B (AT TG (P T oefs weffe @< i,
(T S ST @ SRS el & O (rafamsT A Cytology 91 & |

ARSI (plasmodesmata): 2MT2{iAr <1< gfB (e weay (P 25 iTaa o1 SR MSUBT2er-
N (PP 59 B AN IeeTNIe (plasmodesmata) =0T |
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